The SASS Ozone and Nitrogen Oxides Experiment (SONEX) over the North Atlantic during October/November 1997 offered an excellent opportunity to examine the budget of reactive nitrogen in the upper troposphere (8 -12 km altitude). The median measured total reactive nitrogen (NOy) mixing ratio was 425 parts per trillion by volume (pptv). A data set merged to the HNO3 measurement time resolution was used to calculate NOy (NOy sum) by summing the reactive nitrogen species (a combination of measured plus modeled results) and comparing it to measured NOy (NO v meas.). Comparisons were done for tropospheric air (03 <100 parts per billion by volume (ppbv)) and stratospherically influenced air (03 >100 ppbv) with both showing good agreement between NOy sum and NO v meas. (slope >0.9 and r 2 • 0.9). The total reactive nitrogen budget in the upper troposphere over the North Atlantic appears to be dominated by a mixture of NOx (NO + NO2) , HNO3, and PAN. In tropospheric air median values of NOx/NOy were •0.25, HNO3/NOy =0.35 and PAN/NOy =0.17. Particulate NO3' and alkyl nitrates together composed <10% of NOy, while model estimated HNO4 averaged 12%. For the air parcels sampled during SONEX, there does not appear to be a large reservoir of unidentified NOy compounds.
Introduction
Reactive nitrogen compounds in the Earth's troposphere, primarily believed to be present as NO, NO2, HONO, HNO3, HNO4, NO3, N205, CH3C(O)OONO2 (PAN), RONO2 (alkyl nitrates), and particulate NO3', constitute important controls on 03, oxidant, and acidity levels on a global scale. The collective sum of these species, commonly referred to as total reactive odd-nitrogen (NOy) [Fahey et al., 1985] , is a quantity useful for general characterization of air parcels in rural and remote atmospheres. We further narrowed the selected data set based on two criteria:
(1) a solar zenith angle < 85 ø and, (2) measurement intervals where NO, HNO3, PAN, and NOy were all reported with a time overlap of >50%. This reduced the data points for our analysis from several thousand to 700. We believe that this final breakdown provides a reasonably consistent set of measurement and model products to evaluate the upper tropospheric NOy budget over the North Atlantic.
The NOy Budget
The NOy sum compared to NOy meas. showed a high degree of correlation over the range of NOy mixing ratios from = 70 -1500 pptv [Figure 1 ]. Here NOy sum represents the measured species NO, g., NH3 and HCN) [Kliner et al., 1997• Bradshaw et al., 1998 ] is a general concern, but seemingly a small one with regard to the SONEX data [Koike et al., 1999] . To look for likely factors which may have contributed to systematic differences in NOy sum and NOy meas., we plotted the difference, NOy sum. -NOy meas., as a function of various parameters including HNO3, PAN, 03, CO, C:H:/CO and modeled HNO4. No significant trends were identified. This suggests that measurement bias or chemical environments sampled during SONEX were not a major factor influencing the agreement between NOy sum. and NOy meas. An interesting result was found with regard to solar zenith angle (Figure 3a) ; the difference in NOy sum. and NOy meas. increased with larger solar zenith angles. A possible explanation for this trend is that at high solar zenith angles NO is at mixing ratios <20 pptv (Figure 3b) 
